C 12 H 6 N4Cl 2 F 6 O 3 S, orthorhombic, Pna21 (no. 33), a = 18.7340(10) Å, b = 9.4010(10) Å, c = 19.2330(10) Å, V = 3387.3(4) Å 3 , Z = 8, Rgt(F) = 0.0449, wR ref (F 2 ) = 0.1074, T = 100.15 K.
CrysAlis PRO [1] , SHELX [2, 3] , DIAMOND [4] Chemical Reagent Co., Ltd.). Doubly distilled water was used throughout all experiments. To a 100 mL flask, 9.10 g (96%, 0.02 mol) of fipronil and 30 mL of DMSO were added, and 2.76 g of potassium carbonate was added to the reaction mixture and stirred well. 15 mL of H 2 O 2 (30%) was slowly added to the flask under icewater bath, and a dry tube containing calcium chloride was attached to the top of the flask. Stirred until no significant bubbles were formed and reacted overnight at room temperature. After the reaction was completed, the reaction solution was cooled, and transferred to a 250 mL separatory funnel. After extracting with 100 mL of distilled water and 30 mL of ethyl acetate, the organic phase was dried over MgSO4 and filtered, and the filtrate was evaporated by rotary evaporation, and then adsorbed on activated silica gel (10 g). The crude product was obtained by column chromatography, which was washed several times with petroleum ether, filtered and dried under vacuum. The compound 5-amino-1- washed with light petroleum and dried under vacuum (yield 88.2%).
Experimental details
All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C-H distances in the range 0.93-0.98 Å, and with U iso (H) = 1.2 Ueq for aryl H atoms and 1.5 Ueq for the methyl H atoms. Methyl H atoms were allowed to rotate to best fit the experimental electron density. The CF 3 group was refined with a disorder model. Atom F10, F11 and F12 of the CF 3 moiety were found to be disordered over three positions (F10/F10A, F11/F11A and F12/F12A) and split into two positions with occupancies of 0.53323 and 0.46677 and refined anisotropically.
Comment
As a typical representative of phenylpyrazole pesticides, fipronil is the first commercial phenylpyrazole insecticide for pest control [5] , which is highly effective against soil insects, such as wireworms and aquatic insects, with extended use in the control of many agricultural vermin on various crops, such as water rice weevil and locust [6] . The molecular structure of fipronil contains a trifluoromethylsulfinyl substituent that is not present in any other agrochemicals, which is thought to contribute to its remarkable potency in the insecticidal field [7] . However, Fipronil is not easy to be degraded under the natural light irritation [8] . Sulfone compounds are a class of compounds with high biological activity and have a broad spectrum of biological activities [9, 10] . They are widely used as fungicides, herbicides and antitumor drugs in the fields of medicine and pesticides [11] . To ensure the safe use of fipronil, prevent ecological pollution and ensure the safety of humans and animals, we have employed a facile onepot method to prepare fipronil sulfone hydrolysate by using fipronil as a lead compound. The structure of title compound consisted of a benzene moiety and a pyrazole ring. The benzene ring and pyrazole ring in the same phenylpyrazole moiety (molecule 1; see the figure) made a dihedral angle of 51.34(3)°, which was similar to the molecular structure of Fipronil [12] . In each phenylpyrazole moiety, 1,3-dichloro-5-(trifluoro-methyl)phenyl ring was almost perpendicular to the plane of pyrazole ring. Each free trifluoromethyl group was twisted out of the pyrazole plane by rotation of the C-S single bond. The C(3)-N(2) and C(6)-N(1) (pyrazole) bond distance were 1.299(7) Å and 1.343(8) Å, respectively, which were smaller than the value of 1.417(10) Å observed in the C(2)-N(1) bond. The bond of C(11)-F(4), C(11)-F(5) and C(11)-F(6) (CF3 group connecting with phenyl unit) were 1.321(10) Å, 1.314(8) Å and 1.326(9) Å, respectively, which were longer than the average value of 1.308(10) Å observed in the trifluoromethyl sulfonyl group. The C(4)-S(1) (sulfonyl) bond distance was 1.683(6) Å, which was smaller than the value of 1.845(9) Å observed in the C(5)-S(1) bond. The S(1)-O(2) (sulfonyl) bond distance was 1.425(4) Å, which was longer than the value of 1.419(4) Å observed in the S(1)-O(1) bond.
The packing of the title compound was partially facilitated by intramolecular and intermolecular H-bonds [13] . [14] .
The bioactivities of the title compound and phenylpyrazole insecticide (fipronil) against the 3 rd instar larvae of Plutella xylostella were tested by the leaf disc-dipping assay. The compound was dissolved in acetone and suspended in distilled water containing Triton X-100. Distilled water containing acetone-Triton X-100 solution was used as the control. Leaves of Chinese cabbage grown in the greenhouse were collected and discs (5 cm in diameter) were punched from each leaf. The leaf discs were dipped into each test solution for 40 seconds and allowed to dry for 2.0 hours. The treated leaf discs were placed in a Petri dish (10 cm in diameter). Then, fifteen Plutella xylostella larvae were introduced into each dish. Petri dishes were kept in incubator at 27°C and 86% relative humidity under a photoperiod of 15:9 h light: dark. All treatments were replicated five times. Mortalities were determined 24 h after treatment. The death rate of each treatment group was confirmed. LC 50 value was calculated by the SPSS. The insecticidal bioactivities result displayed that the activities of title compounds against Plutella xylostella after 24 h was 16.23 mg·L −1 better than that of fipronil 26.41 mg·L −1 .
